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FIFTH REPORT 


THE CLONING OF ANIMALS FROM ADULT CELLS 


The Science and Technology Committee has agreed to the following Report: 


1. On 23rd February the Observer broke the news of a letter which was to appear in the 
next edition of Nature; scientists at the Roslin Institute led by Dr Ian Wilmut had succeeded 
in producing a living sheep (“Dolly”). by a process which fused nuclear DNA extracted from 
the mammary cell of an adult sheep and an egg cell from which nuclear DNA had been 
removed. Dr Wilmut was careful to avoid the word “cloning” since the mitochondrial DNA 
of the egg had not been removed, so in some small degree Dolly differed from the donor of 
the genetic material, but to all intents and purposes a clone had been made by a new method. ! 


2. Reaction to the breakthrough was vigorous. Although the scientific achievement was 
recognised, and the potential of the technique mentioned, press comment focused on the 
possibility that the same technique could eventually be applied to humans, and on the ethical 
implications of this development. President Clinton immediately asked the National Bioethics 
Advisory Commission to report back on cloning within three months. In the editorial of the 
issue in which the cloning was announced, Nature itself remarked “Cloning -humans from 
adults’ tissues is likely to be achievable any time from one to ten years from now” and “for 
a US president and other politicians only now to be requesting guidance about what appears 
in today’s Nature is shaming.”” 


3. The Government hastened to reassure the public. A Press Release issued by the Minister 
for Science and Technology on 27th February claimed that the United Kingdom had “the 
world’s most advanced regulatory framework,” and drew attention to the role of the Human 
Genetics Advisory Commission, which was meeting for the first time that day. The Press 
Release also stated 


“The Human Fertilisation and Embryology Act expressly forbids cloning a human by 

nuclear replacement of a cell of a human embryo with the cell of any person or embryo. 
' Work involving other possible techniques would be subject to licensing by the Human 

Fertilisation and Embryology Authority, which has never granted such a licence.” 


4. On the 27th February the Committee met and decided to conduct an inquiry into the 
experiment at Roslin. The Committee recognised the role of the Human Genetics Advisory 
Commission, but wished to examine issues which appeared of current importance, and to 
place evidence on the record which should be of use to the Commission in its future 
deliberations. The points which most concerned the Committee were: 


— the scientific challenge of the work, and the benefits which might be expected to flow 
from it; 


— the adequacy of the law relating to cloning and related issues in both animals and 
humans. 


_ | Living cells contain two types of DNA; the DNA in the nucleus, which contains about 70,000 genes, determines 

rowth and characteristics such as hair colour, and a far smaller amount of mitochondrial DNA, containing about 

50 genes, which acts a "power pack" for the cell itself and encodes a number of functions which are as yet 
incompletely understood, but which interact with the nuclear genes. 
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In the course of the inquiry, we also heard evidence which led us to consider the future of the 
Roslin Institute. 


THE SCIENTIFIC CHALLENGE AND THE BENEFITS OF THE RESEARCH 


5. Although each cell of a living creature contains an entire copy of that creature’s genome, 
once cells have differentiated to form, for example, skin cells, or blood cells, the parts of that 
genome which do not code for the cell in question are switched off, and many scientists had 
believed this change was irreversible. Cloning by nuclear transfer had been carried out 
successfully before the Roslin experiment. In 1962 Gurdon described how he had obtained 
feeding tadpoles’ from nuclei of intestinal cells, and other results. Dr Wilmut and Dr 
Colman acknowledged their debt to this work.* However, these experiments had not 
succeeded in producing adult animals from adult cells; the Roslin experiment was the first 
cloning to demonstrate not only that all the genetic information contained in a cell taken from 
an adult could be reactivated, but that it could be done in way which produced animals 
capable of reaching adulthood. The science is astonishing and its implications profound. 


6. In examining the benefits of the research, our intention is not to deny that cloning faces 
us with moral dilemmas. However, such dilemmas occur when risks and benefits have to be 
balanced, and in our view, discussion of the science to date has been overly concerned by 
potential risks, and has not properly considered the potential benefits. As Sir Alistair Grant, 
the Chairman of the Biotechnology and Biological Sciences Research Council (BBSRC), said 
“developments in science are reported on by newspapers who take very little interest in the 
possibility of the intellectual stimulus that comes from these scientific developments or the 
potential for good.”° 


7. It is notoriously difficult to predict the benefits which will arise from a particular piece 
of research. The value of the work at Roslin is likely to be seen as much in the contributions 
it allows other scientists to make to fundamental questions about the aging process in cells, 
about development, about the role of mitochondrial DNA; Professor Radda, Chief Executive 
of the Medical Research Council, told us 


“This will have enormous consequences for understanding in medicine. I can give you 

- examples. For example, in so-called somatic mutations — mutations that take place in 
the adult cell which are not inheritable — these can lead to tumours; they lead to ageing. 
...the ability to be able to look at the way cells and how frequently they undergo those 
sorts of mutations, following this new model...will allow us to understand the process 
of ageing much better...One ought to look at this scientific work, as opening up a new 
field that can actually lead to significant medical advances without the cloning process 
itself.”° 


8. Apart from the scientific vistas opened up by the discovery, the most immediate benefits 
are likely to come from the pharmaceutical industry. Roslin has already licensed some of the 
applications of its patent on the techniques used to produce Dolly to PPL Therapeutics, a 
company which “specialises in the production of therapeutic proteins in the milk of transgenic 
livestock.”’ PPL told us 


°CLE 5. 

4QQ75, 127. 

5HC(1996-97 347, Q20. This, and HC 374, will be published in Volume II of the Fourth Report from the 
Committee, The Research Council System: Issues for the Future, HC 309-II. 
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“This involves the injection of a human gene into a fertilised livestock embryo. This 
“conventional” technology is robust but limited in the following characteristics: 


(i) Only a small proportion of animals generated carry the new genes (< 10%) 

(ii) Of these, most do not express the human gene in milk at commercially 
acceptable levels 

(iii) | Genes can be added but not removed.”® 


The techniques used at Roslin would enable them to produce only animals which carried the 
genes making their milk medically useful, reduce the time taken to build up herds of such 
animals, which is in turn likely to reduce the time taken to bring the drugs into use for 
patients by several years, and it would allow specific genes, such as those provoking allergic 
reactions, to be removed from animals. The first product on the market is expected in 2001.? 


9. The ability to genetically modify nuclei before they are transplanted should also mean that 
better animal models for human disease could be produced, which would aid research into 
new or improved therapies.'° It could also improve medical treatment beyond recognition; 
Professor Radda said 


“following a heart attack, half of your heart is destroyed. There is no way, according 
to present knowledge, to regenerate heart cells. But if the procedures that-we learn from 
the Roslin work will lead to a fundamental understanding on how to turn on the genes 
of the neonatal state in an adult organ, you can imagine what enormous implications that 
can have in the way of regenerating a failing heart, or regenerating a brain that has been 
damaged.”!! 


10. It is possible, although not certain, that the technique could also be used in the cattle 
breeding industry to bring the level of the general herd up to the level of the elite breeding 
populations. This could bring a number of advantages: 


—the animals might be less susceptible to disease; 

—the farmer would benefit from improved animal fertility or feed conversion; 

—the environment might benefit if, for example, better food conversion could result in 
less nitrogen being excreted.'* 


Professor Bulfield considered that it might take ten or twenty years before this was possible, 
but he considered that it could have as great an impact on agriculture as the introduction of 
Artificial Insemination.'* He assured us: 


“The control of genetic diversity of animal populations is well understood due to the 
widespread use of artificial insemination and strategies to both incorporate cloning into 
breeding schemes and maintain diversity are feasible. ”' 


The technique could also contribute to the continuation of rare breeds and endangered species. 


SCLE 1, Q2. 
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11. It is possible that this work could be directly applied to human tissue; the technique 
could be used to study the development of the early embryo, and help determine the role of 
the mitochondrial DNA. This work would not be intended to find ways of cloning humans, 
but to find ways of increasing our understanding of basic processes, which could then be 
applied to other problems. It is even possible that a case could be made for using nuclear 
transfer in medical treatment to produce viable embryos. There are disorders of 
mitochondrial DNA which lead to severe illness which are inherited in the maternal line, in 
which children may be more severely affected than their mothers. If nuclear transfer in 
humans were to be allowed it is conceivable that mothers with mitochondrial disorders could 
use donor eggs and their own genetic material to produce healthy children.’ 


12. Some people believe that all experimentation using human embryos is unethical; the 
United Kingdom regulatory system, which we discuss in more detail below, accepts that 
experimentation on very early stage embryos can be justified for certain ends, and the Human 
Fertilisation and Embryology Authority is charged with considering what experiments might 
be acceptable. As the law now stands, it has the ability to authorise the use of the Roslin 
technique for experimental purposes. There would, however, be profound ethical hurdles in 
carrying out work to find out whether the technique could be successfully applied to produce 
healthy babies, since it would be hard to do so without creating “experimental” human beings. 
The Committee believes that work which would create experimental human beings should 
not be carried out. 


THE REGULATORY SYSTEM 
International 


13. Given the international nature of science, regulation of such technologies cannot be 
confined to the national level. In fact, even before the successful cloning of Dolly, the 
Council of Europe had drawn up.a convention on Human Rights and BioMedicine, (the 
Bioethics Convention) and UNESCO had been working on a Universal Declaration on the 
Human Genome and Human Rights. We reported to the House on these documents in our 
earlier Report on Human Genetics: The Science and its Consequences.'® 


14. The UNESCO document is not yet agreed; it is broadly drafted, and supports research 
which it describes as “part of the freedom of thought,” although it also stipulates that “No 
research applications should be allowed to prevail over the respect for human dignity and 
human rights, in particular in the fields of biology and genetics.” We too believe that 
research “should relieve suffering and improve the health of individuals and the well being 
of human kind as a whole,” and have no desire to restrict it unduly, but we also believe it is 
not enough to control its applications alone. In the United Kingdom, and in many other 
countries, certain research is itself considered intrinsically immoral, such as that using human 
embryos, which may be outlawed entirely or forbidden beyond a certain stage of development. 


15. The Council of Europe Bioethics Convention is more tightly drafted; we supported it 
in our previous report'’ and continue to do so. It bans research using embryos, but states 
can obtain a derogation from that part of the Convention, and instead sign a protocol on 


protection of the embryo. This protection is still to be drafted; it must be done as a matter 
of urgency. 


15920. 


l6Third Report from the Science and Technology Committee, Session 1994-95, HC 41-I, paras 273-8. 
177: 
Ibid. 
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16. Science is international; although it will be impossible to have complete uniformity in 
national regulation, it is important to achieve some common principles on bioethics, and 
particularly on what types of procedure should be prohibited or severely restricted. The 
UNESCO declaration as currently drafted is too broad to fulfil this purpose. Moreover, the 
United States and the United Kingdom are no longer members of the organisation. The 
Council of Europe Convention is open for signature by member states of the Council of 
Europe, the European Community, the non-member states which have participated in its 
elaboration,'® and non-member states invited to do so by the Committee of Ministers.'? If 
the international community has the political will to act, it should be possible to reach an 
agreement on bioethics which would include all countries, either through the Council of 
Europe Convention, or through the UN. It is essential to do so. 


17. The international community moves slowly, but to its credit, this area has been under 
consideration for some time; provided the will is there, international agreement should be 
achievable within a reasonable time. However, it is naive to expect that international 
regulation will solve all problems; countries are under no compulsion to sign these 
declarations, and although there are sanctions against those who sign and fail to adhere to 
their undertakings they are unlikely to be severe. It cannot preclude or supersede national 
regulation. 


Regulation in the United Kingdom 


18. Fertility treatment and research using human embryos has been regulated by the Human 
Fertilisation and Embryology Authority since the Human Fertilisation and Embryology Act 
1990 was passed; gene therapy is already regulated, on a voluntary basis, by the Gene 
Therapy Advisory Committee. In 1996 the Government agreed to this Committee’s repeated 
recommendations that there should be a body capable of surveying the whole field of human 
genetics and announced the establishment of the Human Genetics Advisory Commission.”° 
The United Kingdom already has a well developed system for considering the ethical 
implications of developments in human genetics. 


19. Animal experiments similarly fall under a number of controls. There are regulations 
in place under the Animals (Scientific Procedures) Act 1986, novel techniques of genetic 
modification must be approved by the Health and Safety Executive’s Advisory Committee on 
Genetic Modification and genetically modified organisms cannot be released without the 
approval of the Advisory Committee on Releases to the Environment. The cloning of 
livestock is also covered by the Animal Health and Welfare Act 1984, which is administered 
by MAFF.?! 


20. The evidence we have received suggests that the regulatory system in place is already 
sufficiently strong to ensure that there is no need to panic. However, this does not mean that 
policymakers can regard the Roslin development with complacency; the regulatory system 
must be examined to ensure that it is able to deal with the advances of science, and, if 
necessary, it must be modified to meet its changing task. As a Committee, we firmly believe 
in maximising our nation’s research potential. We do not wish to inhibit research 
unnecessarily, and we are all too aware that techniques forbidden in the United Kingdom may 
be developed elsewhere. We are also aware that developments which were originally 
considered objectionable may come to seem routine; we do not wish to deprive our country 


'8Inctuding Australia, Canada and Japan. 
\9Providing an appropriate majority agrees. 


20 See HC(1994-95)41-I, and Third Report from the Science and Technology Committee, Session 1995-96, Human 
Genetics: The Government’s Response, HC 231-I and the Government Response thereto, Cm 3306. 
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of the long term benefits of science because of irrational fears or over-hasty reactions. 
Nonetheless, public concerns do exist and must be recognised and responded to. If not, there 
is a danger that public opinion will block benign developments that on mature consideration 
are found to be humane and acceptable to all. As we have said before, the best way to ensure 
public confidence is by having a regulatory system in place which can deal with both the 
ethical and the practical issues which will inevitably arise.” 


The Law Relating to the Cloning of Humans and Embryo Research 


21. The reaction of the medical profession, scientists, and genetic interest groups to the 
cloning has varied widely. The BMA “is currently opposed to any cloning techniques being 
used in humans whether for research or treatment. As with all of the BMA’s ethical 
guidance, this position will be kept under review but it is unlikely to change in the foreseeable 
future.”” 


The European Alliance of Genetic Support groups has said 


“The challenge is not to ban cloning. Rather it is to regulate and control the application 
of this technology in ey that permit bat eet sound applications to be developed, 
whilst ruling out abuses.” 


The week after the Roslin experiment was announced, Nature called for a moratorium, saying: 


“Few people indeed would condone the idea of human cloning for political or aesthetic 
reasons, or even out of sheer curiosity. But there are purposes for which aspects of 
human cloning could technically be highly desirable — for example, in order to generate 
skin grafts for burn victims, or other ‘spare-part’ provision”...“The experience with 
genetic engineering technology shows that an explicit moratorium can be productive. On 
the one hand it sends a public signal that ethical considerations are important and need 
to be taken into account, and allows that to happen. On the other, the fact that a 
moratorium is, by definition, likely to be lifted at some point indicates that further 
development can be anticipated.”» 


Dr Wilmut told us: 


“it is the unanimous view of the group within the Institute and in the Company that we 
would find this sort of work with human embryos offensive. We can see no clinical 
reason why you would wish to make a copy of a person. We are pleased that it is 
already illegal in this country. We would support wholeheartedly the idea of prohibition 
in as effective a way as possible.” 


22. However the use of this technique in humans to produce viable embryos or even people 
is a theoretical possibility, and one which is not too far distant; Dr Wilmut estimated that if 
a research team were prepared to do the work, and could obtain the number of human oocytes 
- over 1,000 - which would be required, it might be technically feasible to clone a human 
within a year or two. The Department of Health told us “There is no evidence that cloning 
human embryos by any method has taken place in the UK (although we understand it has been 


?217C(1995-96)231-I, paras 2-3. 
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24Ruropean Alliance of Genetic Support Groups: Briefing on Cloning. : 
Nature, 6 March 1997, Vol. 386, p.1. 
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done in the USA on an experimental basis).””’ We need to be certain that our regulatory 
system is robust enough to prevent human embryos being cloned and implanted in the 
United Kingdom, and we need to consider the extent to which we are to prepared to 
allow experimental uses of the technique. 


23. The Human Fertilisation and Embryology Act 1990 was intended to outlaw human 
cloning by nuclear transfer. Section 3(3)(d) prohibits “replacing a nucleus of a cell of an 
embryo with a nucleus taken from a cell of any person, embryo or subsequent development 
of an embryo.” 


24. Mrs Deech, the Chairman of the HFEA, told us 


“there are a number of levels of control in the Act. I start at the top where there are 
direct statutory bans. Section 3(3)(d) of the 1990 Act prohibits the cloning of humans 
by the nuclear replacement of embryos...but it does not cover the technique most recently 
announced a few days ago by the Roslin Institute...Then section 3(1)(b) of the Act 
requires that the use of any embryo can only be carried out with a licence from the 
Authority. Much turns on the definition of embryo...Schedule 2 paragraphs 1(4) and 
3(4) of the Act prohibit genetic manipulation of embryos...there are other layers of 
control within the Act. It is a sort of belt and braces approach.” 


The Act is constructed so that some things — such as cloning an embryo by nuclear transfer 
— are forbidden on the face of the Act; others — such as bans on other types of embryo 
experiments — can be dealt with by Statutory Instrument,” and others — such as particular 
research projects — are subject to licence from the HFEA. This has provided a flexible 
regulatory framework, which appears to have been effective until now. 


25. However, although the Act was drawn up according to the best scientific advice 
available at the time, and in such a way that it could adapt to changing circumstances or 
attitudes, science can develop in unexpected ways. Cloning by another technique, that of 
embryo division, is already possible, and its prohibition rests on the fact that all research 
using human embryos has to be licensed by the HFEA, which has announced it will not give 
licences for this research. We were concerned that banning of the application to humans of 
the technique used at Roslin might also rely on the HFEA’s refusal to grant research licences, 
or might even not be caught by the parent act. 


26. The Human Fertilisation and Embryology Act is constructed around defining what may 
or may not be done to human embryos, and about the circumstances in which gametes can be 
used in infertility treatment. The core provision is that research on embryos of more than 
fourteen days is prohibited and research on younger embryos is only permitted if it is licensed 
by the HFEA; there is no restriction on research into human gametes. In this, as Mrs Deech 
said, the definition of “embryo” is crucial. The Department of Health told us its current legal 
advice indicated that the courts were likely to favour a broad interpretation of the Act.*° We 
would welcome this, but it is not clear that such an interpretation would be warranted. 


27. The Act’s definition of an embryo is as follows: 


“ (a) embryo means a live human embryo where fertilisation is complete, and 


27CLE 3; in 1993 Robert Stillman and Jerry Hall of George Washington pero announced that they had cloned 
human embryos by dividing them. See Nature, vol 365, 28 October 1993, p.778. 


28Q). 
29No such statutory instruments have been made. 
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(b) references to an embryo include an egg in the process of fertilisation, 


and, for this purpose, fertilisation is not complete until the appearance of a two cell 
zygote.”>! 


The research at Roslin used an egg cell, from which the DNA had been extracted, and into 
which the nuclear DNA of a mammary cell was placed. Dr Wilmut and Professor Bulfield 
were adamant that the Act’s definition would not, in scientific terms, extend to the embryos 
created in the cloning process: 


“The oocyte is an egg but it has not been fertilised and it never is fertilised because the 
nucleus is transferred to it.”2” 


The Human Fertilisation and Embryology Authority told us it was collaborating with the 
Department of Health in seeking Counsel’s opinion as a matter of urgency.* 


28. The striking thing about the technique used at Roslin is that it appears to elude so many 
of the controls of the Act. It may or may not be covered by Section 4(3) of the Act, which 
specifies that “No person shall place sperm and eggs in a woman in any circumstances 
specified by regulations except in pursuance of a licence.” Mr Miles, the legal adviser to the 
HFEA told us “I think one has to look at the fact that the word ‘and’ is used — ‘sperm and 
eggs’ — and whether or not that is intended to be used conjunctively or disjunctively.”™ 
Mr Miles believed that, in any case, cloning by the Roslin method would be caught by section 
4(1)(b) of the Act, which forbids using the eggs of any other woman in the course of fertility 
treatment. In the case of the Roslin experiment a donor sheep was used to provide the egg 
later implanted into the sheep which carried Dolly.*° Currently it is not technically possible 
to produce a clone by the Roslin method without using more than one animal.*° However, 
in principle it would be possible for the technique to use an egg cell taken from the woman 
providing the genetic material, and reimplanted in that woman; this would not be covered by 
that section.*’ 


29. Although the United Kingdom has a very advanced system for regulating the application 
of advances such as that at Roslin to humans, it is clear that the law relating to the cloning 
of humans by the Roslin method is at best ambiguous, and at worst sufficiently lax not 
to catch some applications of the technique at all. While Counsel’s opinion will clarify 
the position, it will obviously not be a binding interpretation of the law. It is not 
satisfactory for issues as momentous as this to be left until they are decided through test 
cases. We recommend that the Human Fertilisation and Embryology Act should be 
amended to ensure that the Roslin technique comes within its scope. Anyone attempting 
cloning without the Human Fertilisation and Embryology Authority’s approval should 
face criminal charges. 


30. There are two paths which could be followed, both requiring primary legislation: 


—the definition of “embryo” could be clarified to ensure that all manipulation of cells 
which resulted in an organism potentially capable of growing to human adulthood was 


Section 1(1). 
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33 ; 

QQ, 3-5. 

34921. 

35 Tid. 
369142. 
379Q143-144, 


THE SCIENCE AND TECHNOLOGY COMMITTEE xiii 


regulated by the HFEA, without any other modification of the Act; it might be desirable to 
do this in such a way that further amendments could be made by Statutory Instrument if rapid 
scientific advances once again overtook any technical descriptions within the Act; 


—in addition to a redefinition of the term “embryo”, all cloning of humans could be 
explicitly banned by primary legislation, probably through the amendment of section 3(3)(d) 
of the Human Fertilisation and Embryology Act so that it prohibited the intentional creation 
by artificial means of two or more individuals with identical nuclear DNA. 


31. If the second course were followed, Parliament would be restating the ban on cloning 
both for treatment and research which was originally intended in 1990. The Warnock 
Committee originally recommended that the licensing body “promulgates guidance on what 
types of research, apart from those precluded by law, would be unlikely to be considered 
ethically acceptable in any circumstances, and therefore would not be licensed.”?® When 
legislation was brought before Parliament some six years later, the ban on cloning was placed 
on the face of the Act. At Second Reading, the Lord Chancellor said: 


“There are some activities which I am sure we should all find unacceptable. The Bill 
prohibits the creation of hybrids using human gametes, the cloning of embryos by 
nucleus substitution to produce genetically identical individuals, and genetic engineering 
to change the structure of an embryo. Indeed, the prohibitions in Clause 3 of the Bill 
are designed generally to prevent any activities which would interfere with the genetic 
structure of an embryo.”°? 


32. However, the Department of Health and the HFEA argued that the first course would 
be best: 


“We believe probably that the best way to tackle it now would be by clarifying and 
broadening the definition of ‘embryo’, if it needs broadening, because by doing that you 
retain the subtlety of the Act and you would leave it open, were there ever to appear any 
positive therapeutic benefits, for a single project to be pursued.”” 


The HFEA could then be given discretion as to whether work using the technique at Roslin, 
or other comparable techniques which might be developed in the future should be banned. 
Alternatively such work could be banned by an affirmative statutory instrument laid under 
section 3(3)(c) of the Act. An affirmative instrument would have to be debated and approved 
by Parliament, but if circumstances changed, it would be easier to amend or revoke a 
statutory instrument than it would be to amend primary legislation. 


33. It will be for the next Parliament to decide which course to follow. As a Committee we 
believe that these issues should be analysed in some detail, and we expect the Human Genetics 
Advisory Commission to play a significant role. We welcome the fact that its advice will be 
available. The Act as currently drafted was intended to ban cloning even for research 
purposes; we trust the HGAC will offer advice upon whether this ban should remain, be 
extended to cover types of cloning not currently caught by the Act, or even be replaced by 
other forms of regulation. We recommend the intention of Parliament to ban human 
cloning should be reaffirmed. We believe that it would be possible to produce a formula 
which would effectively ban cloning a human through primary legislation. Parliament 
believed it had already done so; the Human Fertilisation and Embryology Act could be 
amended to ensure that the ban does not rely on either the Secretary of State’s willingness to 


3BRec. 49. 
39HL Deb. 7 December 1989, c1005. 
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introduce the necessary statutory instruments or the HFEA’s discretion. This would in turn 
need to be supported by regulation and by specific licensing to maintain the effectiveness and 
intention of the Act in relation to a rapidly advancing science. 


Regulation of Animal Experiments 


34. The Roslin experiment had been properly regulated and approved.*! Research using 
animals in the United Kingdom is only permitted if licensed under the Animals (Scientific 
Procedures) Act 1986, which is overseen by the Animal Procedures Committee. The system 
is intended to ensure that no unnecessary suffering is caused to the animal concerned. It 
covers the foetal, larval and embryonic forms of mammals, birds or reptiles “from the elapse 
of half the gestation or incubation period,” and “extends to any scientific procedure for the 
purpose of, or liable to result in the birth or hatching of a protected animal, if it may cause 
pain, suffering, distress or lasting harm.” “In determining whether, and on what terms to 
grant a project licence, the likely adverse effects have to be weighed against the benefits likely 
to accrue from the work.”** The Advisory Committee on Genetic Modification of the 
DOE/HSE and the Advisory Committee on Releases into the Environment of the DOE/HSE 
would have an interest in work involving genetically modified animals.” 


35. Professor Bulfield was confident the genetic techniques used in Dr Wilmut’s work were 
routine, and did not need separate approval.** In spite of this the Advisory Committee on 
Genetic Modification had been fully informed about the work at Roslin* and the research 
had been approved under the Animals (Scientific Procedures) Act 1986, and by the Roslin 
Institute’s Animal Experiments and Welfare Committee.” No regulatory approval would 
have been needed if the Roslin experiments had been stopped at the point where the team 
produced embryos ready for implantation into “parent” sheep, and the genetic material had 
been “harvested” — obtained from animals which were slaughtered for normal reasons.‘ 


36. We believe that the current practice is basically sound; there is no need for explicit 
regulation of experiments involving only harvested material which do not require new 
techniques of genetic modification. As Dr Wilmut said, the only way in which the concept 
of cloning could be proven was by proceeding to gestate the sheep, at which point the law 
relating to animal experiments applies.“ 


37. The recent Review of the Inter-Relationships between the Science, Engineering and 
Technology Expenditure of Government Departments® noted that biotechnology and bioethics 
“is such a new and complex area that it is difficult to be sure that all worthwhile co-ordination 
avenues have been fully explored” and also recommended that "DOE, DTI/OST, SO, 
HSE, DH, DOT, MAFF and MOD consider: (a) whether more formal links between project 
managers on risk assessment and GMOs (and perhaps more widely) would be justified.”>! 
This recommendation has been accepted’; that review should also consider the need to 


4ICLE 1, CLE2. 

“CLE 2, see QQ90-95. 
“3The Farm Animal Welfare Council of MAFF might also have a role. 
40122. 
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“DTI, December 1996. 
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ensure that ethical issues, as well as pure risk assessments, are considered and consistently 
addressed. We recommend that the regime for considering the ethics of genetic 
modification in humans should be matched by an effective regime for animals.” 


38. The Home Office memorandum notes that “the purpose specified in the licence 
application [for the Roslin experiments] was not to develop technology for the cloning of 
humans”™; this was clearly correct, but it should have been possible for those regulating the 
experiment to realise its wider consequences. We recommend that animal experiments 
which appear to have major implications for the science of human genetics are drawn 
to the attention of the Human Genetics Advisory Commission and, if appropriate, the 
HFEA, by other Committees at an early stage. If the HFEA had been alerted to the 
technique used at Roslin when the embryos were implanted it could have taken steps to ensure 
the legal position was clear before the story broke. This alone might have made it more easy 
to allay the fears at the news of Dolly’s birth. 


MAFF FUNDING OF THE EXPERIMENTS 


39. MAFF provided sixty five per cent of the funding for these experiments; on February 
27th, the day the Nature article appeared, Professor Bulfield received written confirmation 
that this funding would be reduced by half from 1st April, and cut altogether from 1st April 
1998. 


40. Professor Bulfield told us that half the Institute’s money came from contracts, and half 
from Government to support core research. Two thirds of the support for core research 
comes from MAFF commissions: 


“The 65 per cent from MAFF that supports Dr Wilmut’s lab is part of these commissions 
which traditionally have been rolling three year contracts. Over the years MAFF has 
gradually changed their approach to these and changed them into fixed term contracts. 
Dr Wilmut had one of these rolling contracts that comes to an end on 31 March 1997. 
MAFF have indicated that from 1 April as it rolls forward they only wish to provide half 
the funding of the project which means we have a shortfall of roughly £125,000 and from 
1 April 1998 they wish to terminate funding in this area completely. My difficulty is that 

’ although I was aware of some of MAFF’s feeling about this project, ie that they did not 
wish to roll it forward in some time around November/December, I only got the formal 
letter on 27 February which incidentally was the same day that the paper was published 
in Nature. That gives me the best part of a month to try and put together a funding 
package. Normally what I would do is say: “this project is essential for the Institute” 
and will move other funds around but, unfortunately, the total package of reduced 
funding we have got from MAFF this year is somewhere over £600,000 which is roughly 
17 per cent of our funding from MAFF.” 


As the IPMS said, it can take over a year for a successful research proposal to obtain funds. 
41. MAFF told us that it had ceased to fund the work because: 


“The technique for cloning sheep is established and the funding has achieved its aims. 
MAFF funds strategic research until the science has been sufficiently developed for the 
work to be taken forward by industry or for the knowledge gained to be applied in policy 
formulation. The research on cloning of sheep is now ready to be taken forward by 


3See QQ165-171. 
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industry, in fact PPL (previously Pharmaceutical Products Limited) has already provided 
some of the funding and will take forward the medical application of this technology. ”*® 


However, as Professor Bulfield told us, PPL’s work deals with only one aspect of the 
development’s potential; other uses, such as in cloning farm animals, need more work.*’ 


42. The OST memorandum noted that the Roslin institute 


“is highly successful in winning competitive research grants. It has not only formed 
links with industry to develop its research, but spun-off some of its discoveries and 
activities in new companies. The Prior Options review concluded that Roslin should 
remain a BBSRC-sponsored institute. 


Against this background, scientific breakthroughs of the kind achieved at Roslin first with 
Megan and Morag last year and now with Dolly should, perhaps, come as no surprise, 
though it is important to acknowledge the long-term nature of the enterprise — some 10 
years work — and the complexity of sustaining research over this time-span.”~* 


As a result of MAFF’s decision, although Dr Wilmut’s work will be protected, redundancies 
will be made and other research teams disrupted. MAFF’s decision to reduce or reallocate 
its funding might be defensible if it affected MAFF alone, but any savings to the public purse 
from MAFF’s reduction in expenditure are likely to be more than offset by the cost of the 
consequent redundancies; we were told “in recent years the cost of redundancies arising from 
changes in MAFF funding has been between £3m and £5m pa”; these costs have been 
borne by the BBSRC. 


43. In Roslin we have a research team that has produced a result described as “the most 
important development in United Kingdom science since the splitting of the atom.”™ 
MAFF’s reaction is to cut its funding on the grounds that the research has reached its goal, 
even though it is clear that far more work will be needed before the full potential of the 
development is understood, let alone realised. Not only has the work been cut, the cut has 
been imposed with minimal notice, which makes orderly planning to replace the funds next 
to impossible. Since cuts of this magnitude at this notice can only be accommodated by 
making scientists redundant, with all the associated costs, the ability of the BBSRC to increase 
its contribution is diminished. The reduction in MAFF’s funding will damage the Roslin 
Institute, the Science Base as a whole, and British industry. We recommend that it should 
be reconsidered urgently. 


44. If MAFF is to act in such a cavalier and blinkered fashion, it should at least bear the 
costs of its actions. We recommend that MAFF should bear the costs of any 
redundancies arising from the cut in funding at Roslin. We also recommend that any 
successor Committee to this Committee or the Agriculture Committee should conduct a 
full scale inquiry into the ways in which MAFF commissions and uses research and 
scientific advice. 
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PROCEEDINGS OF THE COMMITTEE 
RELATING TO THE REPORT 


TUESDAY, 18 MARCH 1997 
Members present: 
Sir Giles Shaw, in the Chair 


Mr Spencer Batiste Mr Andrew Miller 
Dr Jeremy Bray Sir Trevor Skeet 
Dr Lynne Jones 


The Committee deliberated. 


Draft Report (The Cloning of Animals from Adult Cells), proposed by the Chairman, brought 
up and read. : | 


Draft Report, proposed by Sir Trevor Skeet, brought up and read, as follows: 


“1. A comprehensive report is premature. Due to the proximity of the General Election 
inadequate time has been provided for an in depth examination of the issues revealed by the 
Roslin Institute and due to the fact that the Human Genetics Advisory Commission, 
recommended initially by this Committee, acceded to by HMG, and only recently established, 
has scarcely had time to tender any independent advice. Part of its function is to report on 
issues arising from new developments in Human Genetics that can be expected to have wider 
social, ethical and/or economic consequences, for example, in relation to public heath, 
insurance, patents and employment. By moving a little back from the mountain it may be 
possible to assess the correct dimensions of the problems before us. According to the time 
available there is now a case for cool deliberation. 


Adequacy of the Law 


2. The number of regulatory bodies in the UK has been comprehensively referred in 
evidence and there remains an argument for consolidating these within the Commission rather 
than broadening the number and increasing their scope. 


3. Reference has been made to the Human Fertilisation and Embryology Act 1990 which 
is a comparatively recent enactment and note has been made of the fact that no regulations 
have been made to date under Sec 4 (2 & 3) (prohibitions) and Sec 3 (3)(c) Licences. The 
scope for the issue of regulations in the light of current developments could be considered. 


4. Cloning of animals is likely to make swift progress following developments at the Roslin 
Institute, but we should carefully study their implications before further restraints are devised 
to protect Humans. Since most Scientists consider genetic manipulation for Humans as 
sinister there is little or no evidence of abuse. Nevertheless, as the evaluation of the process 
gathers speed in the world’s research laboratories any examples of widespread abuse should 
be gathered prior to the taking of, and as a justification for, the further intervention of the 
legislature. Unrestricted research in the USA and uncertainty on the continent could lead to 
the migration of British Scientists abroad particularly if further prohibitions are hastily 
imposed. A comparative table of restraints imposed by industrial states would be valuable. 
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Multi-Protection Already Available by Existing Prohibitions and Licensing covering the 
Use of Embryos 


5. Since the 1990 Act provides several layers of protection these restraints may be sufficient 
to cover the years ahead as a variety of other developments unfold. After all, the legal 
position is about to be secured from senior counsel by the Ministry of Health and this could 
assuage the anxieties of the Select Committee. Wider provisions such as 3 (1)(b) and 4(3) 
make evasion difficult. In effect evaluation of the efficacy of the Act under litigation and case 
law - which is the accepted practice in the UK - would impose minimum restraint and allow 
the maximum freedom for research in the early stages of the evolution of genetics. 


The Role of Science 


6. The discoveries of Science cannot be ignored and expunged from the record. In fact, 
Science should be encouraged to pursue research for the betterment of mankind more 
specifically the mitigation of disease and the improvement of health. The attitude of the 
public may come to reflect the balance of advantage secured from the benefits over the risks 
experienced in attaining them. The production of milk that contains extractable drugs that 
inhibits an enzyme that damages the lungs and pancreas in Cystic Fibrosis, and the cloning 
to produce skin grafts for burns and bone marrow for people undergoing cancer chemotherapy 
may prove ethically acceptable. The media, on the other hand, are inclined to think in terms 
of long-term implications rather than of realistic possibilities, thus widening the gap in 
credulity and inhibiting change. 


The Way Ahead 


7. In my view a future Select Committee would be prudent to examine in depth the issues 
either jointly with another Select Committee (covering the implications for animals) or jointly 
with the House of Lords Select Committee both to provide balance and weight to its 
recommendations. It is desirable that the cloning of animals and Humans should be 
considered contemporaneously since many problems may be inter-related and would thus show 
some bearing upon each other. 


8. The current evidence submitted to the Committee should be published. 


9. POST should be called upon to provide a further paper for Parliamentarians, and for a 
table of the status of developments abroad emphasising their differences in approach, 
investment set up to fund them and further illustrate the legislative framework in all industrial 
States. 


10. The People’s Republic of China remains a mystery. With a population 1.3 billion and 
a political philosophy which often disregards Human rights, developments could be pursued 
which no statutory restraints in the UK could impede. Aggressive policies abroad should be 
examined for their long-term impact on the advance of British Genetics and the inviolacy of 
intellectual property rights.” 


Motion made, and Question proposed, That the Chairman’s draft Report be read a second } 
time, paragraph by paragraph. — (The Chairman.) 


Amendment proposed, to leave out “the Chairman’s draft Report” and insert the words “draft 
Report proposed by Sir Trevor Skeet.” — (Sir Trevor Skeet.) 


Question put, That the Amendment be made. 
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The Committee divided. 
Ayes, 1 Noes, 4 
Sir Trevor Skeet Mr Spencer Batiste 
Dr Jeremy Bray 
Dr Lynne Jones 
Mr Andrew Miller 
Ordered, That the Chairman’s draft Report be read a second time, paragraph by paragraph. 
Paragraphs 1 to 44 read and agreed to. 
Resolved, That the Report be the Fifth Report of the Committee to the House. 
Ordered, That the Chairman do make the Report to the House. 


Several papers were ordered to-be appended to the Minutes of Evidence. 


Ordered, That the Appendices to the Minutes of Evidence taken before the Committee be 
reported to the House. — (The Chairman.) 


[Adjourned till Thursday 20th March 1997 at a quarter past Eleven o’clock. 
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LIST OF WITNESSES 


VOLUME II 


Wednesday 5th March 1997 
Mrs Ruth Deech, Chairman, Ms Suzanne McCarthy, Chief Executive, Mr Graham Miles. 


Legal Adviser, Mr David Thorne, Licensing Manager, and Ms Beatrice Heales, Policy 
Adviser, Human Fertilisation and Embryology Authority 


Thursday 6th March 1997 


Professor Graham Bulfield, Director, and Dr Ian Wilmut, Roslin Institute, and Dr Alan 
Colman, Research Director, PPL Therapeutics 
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LIST OF MEMORANDA INCLUDED IN THE MINUTES 
OF EVIDENCE 


VOLUME II 


ks Memorandum from the Roslin Institute and PPL Therapeutics Ltd (CLE 1). 
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LIST OF APPENDICES TO THE MINUTES OF. 


EVIDENCE 
VOLUME II 
1. Memorandum from the Home Office (CLE 2). 
2. Memorandum from the Department of Health (CLE 3). 
3. Memorandum from the Institution of Professionals, Managers and Specialists 
(BBSRC Branch) (CLE 4). 
4. Statement from J B Gurdon (CLE 5). 
a: Memorandum from the British Medical Association (CLE 6). 
6. Memorandum from the Office of Science and Technology (CLE 7). 
{i- Memorandum from the Ministry for Fisheries and Food (CLE 8). 
8. Memorandum from the Home Office (Constitutional & Community Policy 
Directorate)(CLE 9). 
9. Memorandum from the Institution of Professionals, Managers and Specialists (CLE 


10). 
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UNPRINTED MEMORANDA 


Additional memoranda have been received by the following and have been reported to the 
House, but to save printing costs they have not been printed and copies have been placed in 
the House of Commons Library where they may be inspected by Members. Other copies are 
in the Record Office, House of Lords, and are available to the public for inspection. Requests 
for inspection should be addressed to the Record Office, House of Lords, London, SW1. (Tel 
071-219 3074). Hours of inspection are from 9.30 am to 5.30 pm on Mondays to Fridays. 


Memorandum from the Church of Scotland (CLE 11) 


Letter and attachments from the Genetics Interest Group (CLE 1) 
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